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The cylinder has therefore for its right section a logarithmic spiral or rather two 
arranged in opposite directions. 

3. This curious result may be stated in the following way. If an ellipti- 
cal hole he cut out of a sheet of paper and the sheet wrapped about a sphere the 
diameter of which equals the minor axis of the ellipse the sheet wraps up into a 
cylinder a cross section of which is a logarithmic spiral. A model illustrating 
this relation between the ellipse and the spiral is easily constructed. 

Berkeley, April, 1904. 



DEPARTMENTS. 



SOLUTIONS OF PROBLEMS. 

ALGEBRA. 

200. Proposed by F. P. MATZ, Sc. D., Ph. D., Professor ot Mathematics and Astronomy in Defiance College, 
Defiance, 0. 

No matter what value x be given, the numerical value of the expression 
(aH-2)/(2a?*-|-3as+6) can never exceed £. 

II. Solution by 6. W. GREENWOOD, M.A., Professor of Mathematics and Astronomy in McKendree College, 
Lebanon, 111. 

We know that y -|-l/y<2. 

.\2/2+2/a<2. 2s+8/«<8. 2s+8/s-5<3. - '~ 5g + 8 <3. 

Now put z=x~\-2 and we get 

x+2 <3; *' '•' 2tf* +Sx+6 >i - 
202. Proposed by 6. B. M. ZESE, A. M., Ph. D., Parsons. W. Va. 

Express in the form of radicals the roots of the equation 
x» + 9ma; 7 +27»t s a; 5 +30m i x i +9mx+2r=0. 

I. Solution by A. H. HOLMES, Brunswick, Maine. 

Writing x % -{-Smx—y the equation becomes 

ys+%m*y+2r=Q (1). 
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Let Sj = [ — r -J- -|/(m 9 +»•*)]* , s 2 =[— r— ]/(»»• +r g )]* , and the roots of 
(1) become j/ 1 =s 1 +s 2 , y 2 =J(s, -fs 8 )+J 1 /(-3)(s x -s 3 ), y 8 =-H*i+s*) 

-Ji/C-BK*!-*!). 

.-.ajs+Smic^y! ort/ 2 or «/ 3 (2). 

The nine roots of the three cubics (2) give the required solution. We let 

«.=(- | i +i/(«» 3 +i2/i 2 ))! ^(--^-l/C^+i^ 8 ))* 

and we denote the corresponding radicals when j/ x is replaced by y 2 , by s 6 , s e ; 
and when «/ r is replaced by y s by s 1; s 8 . The nine roots of the given equation 
are: 

^2=-4(S 3 +«4)+4l/(- 3 )(*3- S 4) ! ^ 6 = -4(S 6 +S 6 )-1-4l/(-3)(S 5 - S 6)) 

^3=-Ks 3 + s 4)-4|/(-3)(s 1 -s 4 ), « 6 = -Ks5 + «e)-4r'(-3)(s 6 -s e )) 

a , 8 r =-4( S 7+ S 8 )+4|/(- 3 )( S 7- S 8)) 
« ; = -KS7+ S 8 )-4l / (- 3 )( S 7- S 8)- 
Similarly solved by Elmer Schuyler, and J. Seheffer. 

II. Solution by the PROPOSER. 

Let x—y-\-z. Then x 9 + 9mx 7 + 27m 2 x 5 +30m 3 x 3 -j-9m 4 a:+2r=0, becomes 
y9+z 9 +(t/z+m)[9(2/ 7 + s 7 ) + (36«/z+27m)(2/ 5 +z 5 )+(84j/ 2 z 8 +105m^ 
+ 30m 2 )(^ 8 +3 3 )+(126«/ 3 2 3 +189»w«/ 2 s 2 + 81m 8 ^+9OT 8 )(«/-h2)+2r=0. 
.'. «/ 9 +2 9 =— 2r and yz=— m. 
;. i/ 1 8 + 2n/ 9 =m 9 . .\y 9 = — ■r±-j/(r 2 +»re 9 ). 
Let a 9 =— r+ 1 /(r 2 +w 9 ), & 9 = — r— ^(r 2 +m 9 ). 

Let w= -l+./(-3) =; ,3, 

Li 

Then the nine roots are a + b, fta+ft 8 b, f^a+f^b, ,S 3 a + /S B &, f^a+^b, 
/? 6 a-f/3*&, /J«a+/3 3 6, ^a + ^b, poa+ftb. 

Also solved by L. B. Newcomb, and F. D. Posey. 
203. Proposed by L. E. NEWCOMB, Los Gatos, Cal. 

The sum of a certain pair of roots of x i + ax* + ( h -^~ jx s ■+ bx+c= is 

equal to the sum of the remaining pair. 

I. Solution by J. SCHEFFER, Hagerstown, Md. 

The problem reduces tothe problem of finding the value of m in the equa- 
tion a 4 +fl* 3 -\-mx % + bx-\-c=Q, subject to the condition that the sum of two roots 
equals the sum of the two others. Denoting the roots by a,- /3, y, d, we have a + /3 
=r+8— — ia- Since a.py-\-afid-\-ayd +fyd— — b, we have by factoring, 

«/5( r +,5) + («+/?) r 5z=-6, or (al3+ r d)ia=b. 



